The acetone extract of the roots was subjected to column chromatography to give a new xanthone, cratopruniforone (1), together with the known compounds formoxanthone B (2) [6] , pruniflorone K (3) [7] , 3-hydroxyblancoxanthone (4) [8] , 1,7dihydroxyxanthone (5) [9] , cratoxyarborenone F (6) [10] , 1,7dihydroxy-8-methoxyxanthone (7) [11], 7-hydroxy-1,2,3,8tetramethoxyxanthone (8) [11] , 1,2,3,4,5-pentramethoxyxanthone (9) [12] , α-mangostin (10) [13] , formoxanthone A (11) [6] , 1-methoxy-9,10-dioxoanthracene-2-carboxylic acid (12) [14] , vismiaguinone A (13) [15] and 11-hydroxy-5-methoxy-2,2,9trimethyl-2H-anthra-[1,2-b]pyran-7,12-dione (14) [16] . The structures of these compounds were elucidated by spectroscopic and mass spectrometric methods.
Cratopruniforone (1) was isolated as a yellow viscous oil. Its molecular ion peak from the HREIMS ([M] + m/z 404.1618) was in agreement with the molecular formula C 25 H 24 O 5 (calcd. for C 25 H 24 O 5 , 404.1619). The IR spectrum showed hydroxy and conjugated carbonyl functionalities at 3439 and 1739 cm -1 , respectively, while the UV spectrum showed absorption maxima at  max 210, 262, 317 and 363 nm. The 1 H NMR spectrum ( Table 1) showed resonances that were typical of a xanthone skeleton as follows: a chelated hydroxy proton at δ H 12.91 (1H, s, 1-OH), and an ABC spin system at δ H 7.86 (1H, dd, J = 7.5, 1.5 Hz), 7.37 (1H, dd, J = 8.0, 1.5 Hz) and 7.31 (1H, dd, J = 8.0, 7.5 Hz), which were assigned to H-8, H-6 and H-7, respectively. The COSY correlation of H-7 with H-6 and H-8, as well as the 3 (Table 1) . In addition, the 1 H NMR spectrum (Table 1 ) also displayed resonances characteristic of a furan moiety [17] at δ H 7.63 (1H d, J = 2.0 Hz, H-2 ′′ ) and 7.04 (1H d, J = 2.0 Hz, H-1 ′ʹ ). This finding was supported by the HMBC correlations of H-1ʺ (δ H 7.04) to C-3 (δ C 159.2), C-4 (δ C 108.5) and C-2ʺ (δ C 144.3), together with that of H-2ʺ (δ H 7.63) to C-3 (δ C 159.2) and C-4 (δ C 108.5), which indicated that the furan moiety was located at C-3/C-4 [18] [19] . The downfield chemical shift of C-3, relative to that of C-4, indicated that the furan oxygen was at C-3. Thus, the structure of compound 1 was established and this has been named as cratopruniforone. Detailed assignments of the NMR spectroscopic data are shown in Table 1 .
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Compounds obtained in sufficient quantities, 4, 7-9 and 12-14, were evaluated for their antibacterial activity against Gram-positive bacteria: (Micrococcus luteus TISTR 884, Bacillus cereus TISTR 688, B. subtilis TISTR 008, Staphylococcus aureus TISTR 1466 and S. epidermidis ATCC 12228), and Gram-negative bacteria: (Escherichia coli TISTR 780 and Salmonella typhimurium TISTR 292), as summarized in Table 2 . Compound 4 showed strong antibacterial activity against M. luteus, B. cereus, B. subtilis and Staph. aureus with MIC values ranging from 4-8 μg/mL, whereas compound 12 exhibited good antibacterial activity against only one strain, M. luteus, with a MIC value of 8 μg/mL. Compounds 4 and 7 showed moderate activity against Staph. epidermidis with the same MIC value of 32 μg/mL. All remaining compounds showed either weak (MIC 64−128 μg/mL) or no antibacterial activity against all bacterial strains tested.
Experimental
General: UV-Vis spectra were recorded with a Perkin-Elmer UVvis spectrometer and IR spectra with a Perkin-Elmer FTS FT-IR spectrometer. NMR spectra were recorded using either a 400 MHz Bruker or 500 MHz Varian UNITY INOVA spectrometer. Chemical shifts are recorded in parts per million () in CDCl 3 and acetone-d 6 with TMS as an internal standard. The HREIMS data were measured on a MAT 95 XL mass spectrometer. Quick column chromatography (QCC) and CC were carried out on silica gel 60 H (Merck, 5-40 m) and silica gel 100 (Merck, 63-200 m), respectively. Sephadex LH-20 was also used for CC. Precoated plates of silica gel 60 F 254 were used for analytical purposes.
Plant material:
The roots of Cratoxylum formosum (Jack) Dyer ssp. pruniflorum (Kurz) Gogel. were collected from Phayao Province, in January 2010. The plant was identified by Assoc. Prof. Dr. Surat Laphookhieo and a voucher specimen (MFU-NPR0006) was deposited at the Natural Products Research Laboratory, School of Science, Mae Fah Luang University.
Extraction and isolation:
Air-dried roots of C. formosum ssp. pruniflorum (2.3 kg) were extracted with acetone (6 L) over a period of 3 days at room temperature and evaporated under reduced pressure to give the acetone extract (16.10 g). This was subjected to QCC over silica gel and eluted with a gradient of hexanes-EtOAc (100% hexanes to 100% EtOAc), providing 8 fractions (A−H). Recrystallization of fraction B (2.57 g) from acetone gave compound 13 (16.1 mg, orange solid, mp 232-234  C) [15] . Fraction C (4.62 g) was further purified by repeated CC with 40% CH 2 Cl 2 −light petroleum to afford compound 14 (2.7 mg, orange solid, mp 224-226  C) [16] . Fraction D (5.37 g) was separated by QCC using 10% EtOAc−hexanes to yield 3 sub-fractions (DA−DC). Sub-fraction DB (1.98 g) was further separated by CC with 40% CH 2 Cl 2 −light petroleum to provide 3 sub-fractions (DB1−DB3). Compound 3 (4.3 mg, yellow viscous oil) [7] was obtained from sub-fraction DB2 (4.3 mg) by Sephadex LH-20 CC eluting with 100% MeOH, whereas compound 11 (2.7 mg, yellow powder, mp 111-113  C) [6] was obtained from sub-fraction DB3 (68.8 mg) by CC using 20% CH 2 Cl 2 −light petroleum. Sub-fraction DC (2.08 g) was further purified by CC with 40% CH 2 Cl 2 −light petroleum to give compounds 1 (1.2 mg) and 2 (1.7 mg, yellow amorphous solid, mp 143-146  C) [6] . Fraction E (3.47 g) was subjected to QCC eluting with a gradient of hexanes-EtOAc (100% hexanes to 100% EtOAc) to yield 3 sub-fractions (EA−EC). Subfraction EA (84.1 mg) was further purified by repeated CC with 15% EtOAc−hexanes, affording compounds 7 (2.7 mg, yellow amorphous solid, mp 197-199  C) [11] and 5 (12.2 mg, yellow needle crystal, mp 225-227  C) [9] . Sub-fraction EC (793.6 mg) was purified by CC with 2% acetone−CH 2 Cl 2 to yield 4 sub-fractions (EC1-EC4). Compound 4 (16.8 mg, yellow needles crystal, mp 181-182  C) [8] was obtained from the recrystallization of sub-fraction EC2 (68.5 mg) from hexanes. Sub-fraction EC4 (119.8 mg) was further purified by CC with 1% acetone−CH 2 Cl 2 to give compounds 6 (2.7 mg, yellow powder, mp 165-167  C) [10] and 12 (3.5 mg, yellow solid, mp 303-306  C) [14] . Fraction F (2.7 g) was purified by CC with 100% CH 2 Cl 2 to give compound 10 (3.5 mg, deepyellow powder, mp 180-182  C) [13] . Compounds 8 (51.8 mg, paleyellow solid, mp 132-135  C) [11] and 9 (5.5 mg, pale-yellow solid, mp 121-123  C) [12] were isolated from fraction G (0.82 g) by CC with 1% MeOH-CH 2 Cl 2 . Xanthones from Cratoxylum formosum spp. Pruniflorum Natural Product Communications Vol. 9 (10) 2014 1489 substances were dissolved in DMSO. Vancomycin and gentamycin were used as standard drugs.
Cratopruniforone
Supplementary data: 1 H, 13 C, HMQC, HMBC and mass spectra of 1 are available.
